Inhibition of glycogen synthase kinase-3 protects cells from intrinsic but not extrinsic oxidative stress.
Oxidative stress is linked to neuronal dysfunction and death in many diseases. Glycogen synthase kinase-3 often promotes apoptosis, so this investigation tested whether glycogen synthase kinase-3 is linked to oxidative stress-induced apoptosis. Both intrinsic oxidative stress induced by the mitochondrial inhibitor rotenone and extrinsic oxidative stress induced by exogenously added H2O2 activated Bax, caspase-2, and caspase-3 in human neuroblastoma SH-SY5Y cells. Inhibitors of glycogen synthase kinase-3 blocked rotenone-induced, but not H2O2-induced, activation of both caspases, but not Bax activation. Thus, glycogen synthase kinase-3 is an important component of intrinsic oxidative stress-induced apoptosis that acts downstream of mitochondrial Bax activation, and there are substantial differences in the role of glycogen synthase kinase-3, and lithium's effects, in apoptotic signaling induced by intrinsic and extrinsic oxidative stress.